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ed.2013.Abstract Background: Although energy drinks are known to have adverse effects, their
consumption has increased markedly, especially among adolescents.
Objective: To explore the prevalence of consumption, pattern of use and knowledge about
energy drinks among female secondary school students in Almadinah Almunawwarah, Kingdom
of Saudi Arabia.
Methods: A cross-sectional survey of 600 female secondary school students was conducted with
multi-stage sampling. Data were collected with an interview questionnaire. Frequencies, percentages
and arithmetic means were calculated, and the chi-square test, ANOVA test and post hoc least sig-
niﬁcant difference were used with bivariate correlation. p Values <0.05 were considered signiﬁcant.
Results: Most students (86.2%) did not recommend consumption of energy drinks; however,
52.2% drank them. Their popularity was attributed to advertising by 35.0%. They were drunk for
vitality by 25.6% and to be alert by 20.8%. The active ingredients of energy drinks were not known
by 69.6% of the students. Current energy drink use correlated with consumption by a family member
or close friend. The type of drinks consumed correlated with degree of satisfaction, body changes,
level of alertness and concentration obtained and withdrawal symptoms on cessation.
Conclusion: Ahealth education intervention programme is needed to increase the awareness of stu-
dents about the composition of energy drinks and their effects on health. Legislation is needed to
ensure that the exact ingredients of these drinks are printed on the labels and to regulate use of these
drinks by adolescents.
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Since 1997, the number of consumers of energy drinks has in-
creased, especially among adolescents.1 The effects of energy
drinks are due to their composition, as they contain mainly
caffeine, glucose and herbs; their caffeine content can be three
times greater than that of soft drinks. Caffeine is a well-known
catalyst with many adverse effects on human health, as it can
predispose to tachycardia, hypertension, insomnia and
dehydration. These drinks are also laxatives, leading to rapid
satiety, which has harmful effects on the growth of adoles-
cents. They also contain herbs such as kaljensenj and jawarana,
which are being tested in clinical trials to determine their
effects on human health.2
The recent upward trend in energy drink consumption
might be due to advertising and marketing of these products
through all media channels, including the Internet, which
incite adolescents to obtain the putative beneﬁts.3 Their
increasing popularity may also be due to the induced reversed
sleep pattern, so that students drink them in morning before
going to school to increase their concentration and alertness.4
Energy-drink advertising consistently emphasizes a physically
active lifestyle.5
Although a small but growing number of researchers have
examined the physiological and psychological impacts of these
substances, little attention have been devoted to the identiﬁca-
tion of typical user characteristics.6 Even fewer studies have
addressed the consumption of energy drinks by students. We
therefore sought to determine the prevalence of consumption,Table 1: Students’ knowledge about energy drinks.
Level I Level II
N= 131 % N= 297
Has eﬀects on: blood pressure
No 35 26.7 92
Yes 96 73.3 205
Blood sugar
No 25 19.1 81
Yes 106 80.9 216
Heart rate
No 37 28.2 97
Yes 94 71.6 200
Menstruation
No 70 53.4 147
Yes 61 46.6 150
Should be regulated
No 48 36.6 119
Yes 83 63.4 178
Alternatives to energy drinks:
Coﬀee 58 44.3 134
Tea 13 9.9 28
Herbs 24 18.3 51
Othersa 36 27.5 84
Popularity of energy drinks due to:
Energizing and alertness eﬀects 41 31.3 104
Widespread use in celebrations 46 35.1 89
Advertising 44 33.6 104
Do you recommend energy drinks?
No 118 90.1 244
Yes 13 9.9 53
* p Value signiﬁcant at <0.05 level.
a Others include: chocolate, cocktail and milk.the pattern of use and the level of knowledge about energy
drinks among female secondary school students.Material and Methods
A cross-sectional survey of female secondary school students
was conducted with multi-stage sampling. The ﬁrst stage
consisted of simple random selection of six female secondary
schools (either private or public) from an ofﬁcial list. The
second stage consisted of simple random selection of a class
in each grade (levels I–III) in order to include 600 students.
Data were collected from an interview questionnaire with
questions on socio-demographic factors, causes and pattern
of use of energy drinks, knowledge of their components and
possible side-effects, and preferred types of energy drinks.
The study was approved by the research ethical committee
of the Medical College, Taibah University. Students were
informed about the objectives of the study and provided
written consent with the questionnaire. The conﬁdentiality of
all participants was assured.
Statistical analysis
SPSS version 13 was used. Frequencies, percentages and
arithmetic means were calculated, and the chi-square,
ANOVA and post hoc least signiﬁcant difference tests were
used, with bivariate correlation. A p value <0.05 was
considered signiﬁcant.Level III Total p Value
% N= 172 % N= 600 %
X2 = 2.890
31.0 41 23.8 168 28.0 p= 0.236
69.0 131 76.2 432 72.0
X2 = 5.342
27.3 30 17.4 136 22.7 p= 0.352
72.7 142 82.6 464 77.3
X2 = 11.970
32.7 51 29.7 185 30.8 p= 0.041*
67.3 121 70.3 415 69.2
X2 = 13.421
49.5 101 58.7 318 53.0 p= 0.032*
50.5 71 41.3 282 47.0
X2 = 0.911
40.1 62 36.0 229 38.2 p= 0.634
59.9 110 64.0 371 61.8
X2 = 4.712
45.1 90 52.3 282 47.0 p= 0.581
9.4 13 7.6 54 9.0
17.2 33 19.2 108 18.0
28.3 36 20.9 156 26.0
X2 = 1.333
35.0 56 32.6 201 33.5 p= 0.856
30.0 54 31.4 189 31.5
35.0 62 36.0 210 35.0
X2 = 17.941
82.2 155 90.1 517 86.2 p= 0.019*
17.8 17 9.9 83 13.8
51.1%
48.9%
43.1%
59.9%
53.5%
46.5%
Level I Level II Level III
Never users Current users
Figure 1: Distribution of students by intake of energy drinks and
class level.
62 Consumption of energy drinks among female studentsResults
The mean age of the students was 17.0 ± 0.98 years, and
97.0% were single. Slightly less than three quarters (72.0%)
knew about the effects of energy drinks on blood pressure,Table 2: Pattern of consumption of energy drinks by current users.
Level I Level II
N= 64 % N= 169 %
Duration in years ( ± SD) 2.6 ± 1.28 3.6 ± 2.00
Reason for use 16 25.0 44 2
For vitality 11 17.2 20 1
For concentration during study 17 26.6 28 1
To be more alert 20 31.2 77 4
Othersa
Frequency
Daily 12 18.8 21 1
Once a week 12 18.8 54 3
>Once a week 3 4.7 11
1–3 times a month 1 1.6 12
Irregular 36 56.3 71 4
Preferred time of use
At night 31 48.4 66 3
In the morning 2 3.1 10
At meal time 2 3.1 20 1
Any time 29 45.3 73 4
Association of energy drinks drinking
with certain occasions
Party or celebrations 6 9.2 21 1
Exam time 11 17.2 18 1
Othersb 47 73.4 130 7
Favorite type
Bison 20 31.3 72 4
Red Bull 6 9.4 15
Power 20 31.3 20 1
Horse 17 26.6 46 2
Code Red 1 1.6 16
Perceived diﬀerences between types
No 18 28.1 29 1
Yes 46 71.9 140 8
Taste 30 65.2 113 8
Eﬃcacy 6 13.0 14 1
Price 9 19.6 11
Others 1 2.2 2
* p Value signiﬁcant at <0.05 level.
a Others include fun and have a good taste.
b Others include stressful conditions, better digestion and courtesy.77.3% about effects on blood sugar level, 69.2% about effects
on heart rate and only 47.0% about effects on menstruation.
Most students (86.2%) did not recommend consumption of
energy drinks, with a signiﬁcant difference between classes
(Table 1). More than one third (35.0%) attributed the
popularity of energy drinks use to advertising, and 47.0% rec-
ommended coffee as an alternative (Table 1).
More than half the students (52.2%) consumed energy
drinks, with a nonsigniﬁcant difference between classes
(Figure 1), for a mean duration of 3.7 ± 2.00 years
(p= 0.000) (Table 2). One fourth (25.6%) of the students used
energy drinks to increase vitality and 20.8% to be alert. Less
than half (45.0%) used them irregularly. The majority
(81.2%) perceived differences between types of drink, mainly
by taste. Slightly less than half (48.6%) changed the type of
energy drink frequently because of peer pressure (Figure 2).
More than two thirds (69.6%) of the students did not know
the active ingredients of energy drinks (p= 0.013).
Less than one fourth of users (22.4%) developed mood
changes: 60.1% stated that they became more energetic;
29.1% developed body changes, such as menstrual changesLevel III Total p Value
N= 80 % N= 313 %
4.7 ± 2.09 3.7 ± 2.00 F= 16.839 p= 0.000*
6.0 20 25.0 80 25.6
1.8 15 18.8 46 14.6
6.6 20 25.0 65 20.8
5.6 25 31.3 122 39.0 X2 = 16.649
p= 0.028*
X2 = 10.338
2.4 13 16.3 46 14.7 p= 0.242
2.0 26 32.5 92 29.4
6.5 4 5.0 18 5.8
7.1 3 3.8 16 5.1
2.0 34 42.5 141 45.0
X2 = 11.724
9.1 41 51.3 138 44.1 p= 0.068
5.9 7 8.8 19 6.1
1.8 3 3.8 25 8.0
3.2 29 36.3 131 41.9
X2 = 8.103
2.4 6 7.2 33 10.5 p= 0.088
0.7 19 23.8 48 15.3
6.9 55 68.8 232 74.2
X2 = 22.957
2.6 20 25.0 112 35.8 p= 0.003*
8.9 11 13.8 32 10.2
1.8 22 27.5 62 19.8
7.2 19 23.8 82 26.2
9.5 8 10.0 25 8.0
X2 = 35.8
7.2 12 15.0 59 18.8 p= 0.036*
2.8 68 85.0 254 81.2
0.7 56 82.4 199 78.3 X2 = 10.931
0.0 6 8.8 26 10.2 p= 0.091
7.9 3 4.4 23 9.1
1.4 3 4.4 6 2.4
6.1%
10.9%
48.6%
34.5%
Price Brand Friend Others: trial, new taste, etc
Figure 2: Reasons for frequent changes in types of energy drink
consumed.
Figure 3: Reasons for deciding to stop drinking energy drinks.
20.8%
31.6%
26.8%
16.3%
4.5%
Strongly
satisfied
Satisfied Partially
satisfied
Unsatisfied Strongly
unsatisfied
Figure 4: Level of satisfaction with type of energy drink consumed.
R. Aluqmany et al. 63(33.0%), tone of voice (24.1%), body build (23.1%) and hair
growth rate (19.8%) (Table 3). One fourth (27.5%) had tried
stopping use, and 34.9% of them had had withdrawal
symptoms (Table 3). Less than two thirds of current energy
drinks users (61.0%) stated that they would quit if they had
side-effects (Figure 3).
Nearly one third (31.6%) of users were satisﬁed with the type
they drank, and only 4.5% were very unsatisﬁed, with a signiﬁ-
cant differences between class levels (p= 0.001) (Figure 4).
Most students at each level had close friends who consumed
energy drinks (87.8% at level I, 90.9% at level II and 84.9% at
level III), and more than two thirds had family members who
consumed them (71.8% at level I, 82.5% at level II and
80.8% at level III) (p= 0.036). Current consumption was cor-
related with consumption by a family member or close friend
(Table 4).
The type of energy drink consumed correlated with level of
satisfaction, body changes, levels of alertness and concentra-
tion obtained and withdrawal symptoms on cessation (Table 5).Table 3: Perceived effects of energy drinks by ever users.
Level I Level II
N= 64 % N= 169 %
Mood changes
No 54 84.4 120 7
Yes 10 15.6 49 2
Become more energetic
No 30 46.9 66 3
Yes 34 53.1 103 6
Body changes
No 52 81.3 114 6
Changes in:
Hair growth rate 12 18.7 55 3
Tone of voice 0 0 12 2
Menstruation 3 25 14 2
Body build 5 41.7 15 2
4 33.3 14 2
Tried quitting
No 42 65.6 124 7
Yes 22 34.4 45 2
If yes, withdrawal symptoms
No 15 68.2 27 6
Yes 7 31.8 18 4
* p Value signiﬁcant at <0.05 level.Discussion
We found a 55.5% prevalence of energy drink consumption
among female secondary school students aged 15–18 years,Level III Total p Value
N= 80 % N= 313 %
X2 = 9.372
1.0 69 86.3 243 77.6 p= 0.009*
9 11 13.8 70 22.4
X2 = 1.793
9.1 29 36.3 125 39.9 p= 0.408
0.9 51 63.8 188 60.1
X2 = 9.544
7.5 56 70.0 222 70.9 p= 0.029*
X2 = 12.539
2.5 24 30.0 91 29.1 p= 0.007*
1.8 6 25.0 18 19.8
5.5 5 20.8 22 24.1
7.3 10 41.7 30 33.0
5.2 3 12.5 21 23.1
X2 = 2.147
3.4 61 76.3 227 72.5 p= 0.342
6.6 19 23.8 86 27.5
X2 = 1.492
0 14 73.7 56 65.1 p= 0.474
0 5 26.3 30 34.9
Table 4: Correlations between current energy drink consumers
and socio-demographic characteristics.
r P
Age 0.062 0.130
Marital state 0.014 0.725
Class level 0.025 0.534
Family member consumes energy drinks 0.604** 0.000
Close friend consumes energy drinks 0.599** 0.000
*Correlation signiﬁcant at 0.05 level (two tailed).
** Correlation signiﬁcant at 0.01 level (two tailed).
Table 5: Correlations between type of energy drink consumed and
socio-demographic characteristics.
r P
Level of satisfaction 0.160** 0.005
Body changes 0.124* 0.028
Class level 0.059 0.302
Alertness and concentration 0.550** 0.002
Withdrawal symptoms on cessation 0.227** 0.035
* Correlation signiﬁcant at 0.05 level (two tailed).
** Correlation signiﬁcant at 0.01 level (two tailed).
64 Consumption of energy drinks among female studentswhich is higher than that reported in a study among college
students in the USA,7 where approximately one third of stu-
dents aged 18–24 years consumed energy drinks. That study
reported that the main reasons students gave for consumption
included coping with insufﬁcient sleep (67%) compared to
20.8% in our study, increased energy (65%) compared to
25.6% in our study, and more fun at parties (54%) compared
to 39.0% in our study.7 These differences may be due to the
different cultures, populations and age groups as well as gen-
der (we included only females).
One limitation of this study is that we were unable to in-
clude male students. Furthermore, any future study should in-
clude other risky behaviour, such as smoking.
Signiﬁcant perceived improvements in mental performance
included choice reaction time, concentration and memory
(immediate recall), which reﬂected increased subjective alert-
ness. The conclusion of a placebo-controlled study was that ef-
fects on cognitive performance could not be predicted from the
effects of glucose and caffeine in isolation, and the results sug-
gested some short-term synergy between the cognition-modu-
lating effects of glucose and caffeine.1
Energy drinks contain two main ingredients: caffeine and
sugar or carbohydrates. The other products that may be found
include guarana, B complex vitamins, ginseng, amino acids
(e.g. taurine), gluconolactone, niacin, inositol, pantenol and
bitter orange. Bitter orange contains synephrine, a newly pop-
ular alternative to ephedrine, which is the active ingredient of
ephedra, once included in some diet and performance-enhanc-
ing drinks.3,8,9 In our study, 69.3% of the students did not
know the ingredients of the energy drinks they consumed.
Many of them knew that energy drinks affect blood pressure,
blood sugar level and heart rate. Although individual re-
sponses to caffeine vary, the stimulating properties in energy
drinks can increase heart rate and blood pressure, causing pal-
pitations. Energy drinks have also been reported to cause
dehydration and insomnia.10–12These drinks are generally marketed as enhancing alertness
or providing a short-term energy boost. They do not constitute
suitable ingredients for rehydration or restoration of electro-
lytes after athletic activity.13,14 Some researchers2,15–18 have
identiﬁed moderate positive effects of energy drinks on both
cognitive and physical performance. Alford et al.15 found that
consumption of Red Bull moderately improved psychomotor
performance (speciﬁcally, concentration, reaction time and
short-term memory), subjective perceptions of alertness and
physical endurance in non-athletes. Warburton et al.2 con-
ﬁrmed that, even after control for the possible effects of glucose
or alleviation of caffeine withdrawal, moderate combined doses
of the key ingredients of Red Bull––caffeine and taurine––im-
proved accuracy and reaction time in visual information pro-
cessing, as well as attention and verbal reasoning. The main
stimulating effects of energy drinks have been attributed to caf-
feine as well as to the rush caused by the combination of caf-
feine and the high dose of carbohydrates and sugar found in
most beverages.19
In our study, 34.9% of students stated that they had with-
drawal symptoms when they tried to stop using energy drinks.
Although some aspects of dependence have been reported,
including tolerance and withdrawal, the data are insufﬁcient
to determine abuse or dependence criteria. However, some re-
ports indicate potential caffeine dependence in adolescents,20,21
the diagnostic criteria of which include restlessness, nervous-
ness, excitement, insomnia, ﬂushed face, diuresis, gastrointesti-
nal disturbance, muscle twitching, rambling ﬂow of thought
and speech, tachycardia, cardiac arrhythmia, psychomotor
agitation and periods of inexhaustibility. Reissig and col-
leagues22 noted that the consumption of energy drinks may in-
crease the risk for caffeine overdose due to lack of adequate
labelling of the amount of caffeine, lack of warning labels
advising proper use and lack of restrictions on the sale of
energy drinks to children and adolescents. Caffeine withdrawal
has been identiﬁed in children23,24 and adolescents,20,21 and
aggressive marketing of energy drinks to these populations
may increase the incidence of caffeine-induced adverse
effects.22
In our study, more than half the students considered coffee
and tea as alternatives to energy drinks. In addition to coffee,
tea and soft drinks, caffeine is found in over-the counter anal-
gesics and cold remedies, anti-drowsiness pills and weight-loss
aids. Chocolate and cocoa have much lower levels of caffeine.25
It has been reported that a common genetic factor is asso-
ciated with abuse of caffeine, nicotine and alcohol.26 In our
study, consumption of energy drinks was correlated with con-
sumption by a family member. Caffeine increases the reinforc-
ing effects of nicotine and, because of increased caffeine
metabolism among smokers, they consume more caffeine than
nonsmokers.27,28 Self-reported measures of risky behaviour
were positively associated with the frequency of energy drink
consumption.29Conclusions
A health education intervention programme is needed to
increase the awareness of students about the composition of
energy drinks and their effects on health. Legislation is needed
to ensure that the exact ingredients of these drinks are printed
on the labels and to regulate use of these drinks by adolescents.
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